Functional consequences of genetic variation in primates on tyrosine hydroxylase (TH) expression in vitro.
Tyrosine hydroxylase, the rate-limiting enzyme in catecholamine synthesis, is known to contain naturally occurring genetic variation in it's promoter region that associates with a number of neuropsychological disorders. As such, examining non-coding regions is important for understanding tyrosine hydroxylase function in human health and disease. We examined approximately 2 kb upstream of the translation start site within humans and non-human primates to obtain a fine resolution map of evolutionarily and functionally relevant cis-regulatory differences. Our study investigated Macaca mulatta, Pan troglodytes, Gorilla gorilla, and Homo sapiens haplotypes using transient dual-luciferase transfection in three neuroblastoma cell lines to assay the impact of naturally occurring sequence variation on expression level. In addition to trans effects between cell lines, there are several significant expression differences between primate species, but the most striking difference was seen between human haplotypes in one cell line. Underlying this variation are numerous sequence polymorphisms, two of which influence expression within humans in a non-additive and cell line-specific manner. This study highlights functional consequences of tyrosine hydroxylase genetic variation in primates. Additionally, the results emphasize the importance of examining more than one cell line, the existence of multiple functional variants in a given promoter region and the presence of non-additive cis-interactions.